Despite the growing number of studies on online reviews, the impact of visual cues on consumer's evaluation of review helpfulness has remained underexplored. It is not yet known whether and how images influence the way online reviews are perceived. This paper introduces and empirically examines the potential effects of reviewer profile image, a photo/image displayed next to the reviewer name, on review helpfulness by drawing on the decorative and information functions of images. With a sample of 2,178 reviews from mobile gaming applications, we report that reviewer profile image can significantly enhance consumer's evaluation of review helpfulness; whereas there is no differential effect among image types (i.e. self, family, or random images). Interestingly, the effect of reviewer profile image on review helpfulness is moderated by review length, but not review valence and equivocality. Results suggest that reviewer profile image enhances the perception of review helpfulness by serving mainly as a visual decoration that creates affective responses rather than identity information.
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considering both decorative and information functions of reviewer profile image, we examine its impact in a boarder context and explore the difference among various types of images.
A sample of 2,178 online reviews from nine gaming apps is collected. The effect of reviewer profile image on review helpfulness is explored along with previously established review attributes (i.e. review length, rating valence, and equivocality). This research adds to the empirical studies on review helpfulness [14] and offers several distinct contributions. We introduce and validate a new attribute, reviewer profile image, as an important determinant of review helpfulness. We show that the effect of reviewer profile image is moderated by review length, but not review valence and equivocality. Drawing on information systems, marketing and individual learning literatures, we conceptualize two main functions for reviewer profile image (i.e. information function and decorative function) in order to explain the nature of its impact on review helpfulness. Contradictory to extant research that considers self-image as a reviewer identity information, our results suggest that reviewer profile image enhances the perception of review helpfulness mainly through its decorative function. In light of our results, review sites that do not allow users to upload an image could re-consider and re-design their features to enhance user experience.
This study also diverges from previous research by using a different data source, Google Play. Earlier studies are predominantly based on reviews published on amazon.com. Mobile gaming applications are a fast growing market with estimated value above US$50 billion in 2013 [19] . We draw the attention towards this important market as it is highly influenced by online reviews and electronic word-of-mouth (e-WOM). In addition, using a different data source is essential to validate and generalize previous findings on review attributes such as review depth, valence and equivocality.
The structure of the paper is as follows. Section 2 discusses the literature on online review helpfulness, introduces two functions of reviewer profile image and presents our research framework. Section 3 explains the research method and sampling strategy. It is followed by data analysis in section 4, which presents the results of hypothesis testing and discusses the findings. It is followed by a conclusion, theoretical and managerial implications, and discussion of limitations and further research in section 5.
Theoretical framework
Review helpfulness defines the perceived value of a review to its readers and measures consumer's evaluation of a review [34] . It illustrates the degree to which a review contributes to a purchase decision by determining the level of its adoption by potential customers [5, 43] . An increasing number of studies have explored factors that influence online review helpfulness. These factors include a relatively standard set of review attributes, such as review length, rating valence and review equivocality/extremity, and a diverse range of reviewer attributes, such as reviewer identity disclosure, reviewer expertise and reputation, reviewer innovativeness, reviewer online attractiveness and impact. Table 1 summarizes the key empirical studies and shows a comparison between them and this research.
[Insert Table 1 Here]
The WOM and information adoption literature emphasizes the importance of both message and message source characteristics in evaluation of message helpfulness [7, 33] . Similarly understanding the impact of both review (message) and reviewer (message source) attributes on the perception of review helpfulness is crucial. Consumers are influenced by both types of attributes when deciding which reviews to consider and which to reject [28] . While considering both, this research focuses mainly on a reviewer attribute; more specifically, it examines the effect of reviewer profile image on review helpfulness.
In an online review platform, a reviewer profile image may be displayed next to the review content. Presence of a reviewer profile image may have a profound impact on consumers' interpretation and comprehension of review content, thus influencing their perception of review helpfulness. For example, images can draw readers' attention and create affective responses [10, 30, 6 50, 51] . A particular type of reviewer profile image, self-image, also provides reviewer identity information [16] . The way that reviewer profile images influence readers and different functions that these visual components serve when presented next to the review text have not been previously explored. This research examines the effect of reviewer profile image and image type on review helpfulness. The potential interaction between review attributes and reviewer profile image is also examined. Figure 1 presents our research framework.
[Insert Figure 1 Here]
Reviewer profile image as a reviewer attribute
It is long known that combining texts and images has a positive impact on readers' comprehension of the content [30] . When an image is presented besides the text, readers integrate pictorial and textual information by distributing their attention between them [44] . It is therefore important to understand how images and textual information affect and interact with each other [55] .
Psychology and individual learning literature suggests that images serve two main functions when accompanied with a text: providing information (i.e. the information function) and generating affective responses through aesthetic appeal (i.e. the decorative function) [30, 53] . Applying this concept to the online review context, we consider the potential effect of reviewer profile image from two perspectives: 1) its decorative function that may attract readers' attention and create emotional and affective interests towards certain reviews, and 2) its information function that can provide reviewer identity information. The first function applies to all types of images and the second is associated with the presence of reviewer self-images.
The decorative function of reviewer profile image
Reviewers' images are the main visual elements embedded within the text-intensive review platforms. While being irrelevant to the content of the review, the reviewer profile image can create aesthetic appeal and a general impression in readers [55] . This is referred to as the decorative function of an image when images are barely aesthetically appealing. The decorative function of reviewer profile image may affect readers by drawing their attention and creating emotional and affective interests towards certain reviews [48, 30] .
When an image is displayed in a textual environment, readers tend to glimpse at the image before reading the content [55, 56] . Research on visual information seeking suggests that images direct the attention to certain places and change the perception of what is worth looking at [51, 57] .
One's attention is not equally directed to different sections of the environment, but it is affected by the salience of sections. Salience can be generated through contrast with local surrounding and using visual features such as colors [36] and images. In the text-intensive online review environment, the presence of reviewer profile image can add to the salience of a review, drawing readers' attention and signaling what is important to read.
In addition to directing reader's attention, decorative images influence readers by creating emotional and affective responses in them. Affective responses in readers can influence their perception of review helpfulness by enhancing ease of reading and comprehension of review content [30] and signaling social presence of the reviewer [9, 18] . Presence of a decorative image can generate a better mood, alertness and calmness in readers [30] . Higher alertness and calmness can affect cognitive processing and reaction to the content. Therefore, images embedded in a message can enhance communication of its content to readers [50, 52] . For example, marketing research has found that images in an advertising message add to its aesthetic value and arouse affective responses in consumers that improves the communication capabilities of the message [46, 50] . Research on web design also reports that decorative images can improve websites' aesthetics and create emotional responses in users, resulting in a higher level of trust, [9] increased joy [10, 17] and alteration of information processing behaviour [50] . Studies of learning environment indicate that the decorative images reduce the perceived difficulty of learning materials [30] . Similarly, a reviewer profile image, as a decorative image, offers aesthetic value to the plain review text. The additional aesthetic value and its emotional outcomes can enhance communication and comprehension of review content, hence higher perceived helpfulness.
Moreover, presence of an image next to a text leads to affective responses in readers by signaling the social presence of reviewer to viewers. Social presence refers to the extent to which a medium allows users to experience others as being psychologically present [18] . Based on this theory, richness of the media creates psychological connection with users through implying a feeling or sense of warmth, sociability and human contact [9, 60, 64] . Images in the online environment convey a higher level of social presence compared to text [9, 18] and create interpersonal attraction among unacquainted online community members [59] . This psychological connection created through images reduces the criticality of users when evaluating the communicated message and affects their perception of the message content [10] . It also contributes to the way people relate to the experience of others [12, 20] and find their judgement relevant. Therefore, display of a reviewer profile image can enhance the feeling of social presence and psychological connection with the reviewer compared with a reviewer without an image. This leads to higher perceived credibility and helpfulness of review content.
The information function of reviewer profile image
The information function of an image suggests that images can contain useful information.
Images are information in symbolic form [50] and are processed along with the text [30, 55] . In the absence of verbal cues in online environment, message receivers use all pieces of information available to them to create an understanding of the message [54, 59] . Reviewer profile image can provide additional information along with the review content. Among various types of images, reviewer self-image provides identity information [16, 43] .
Display of a personal image (self-image) next to the review text can provide additional information to the overall review content by revealing the identity of the reviewer [43] . The IS literature suggests that communication of identity information between individuals could enhance efficient information acquisition and relationship building [32] . In the online environment where information source is often unknown, disclosure of information source identity can increase information credibility [16] , reduce customer uncertainty [54] , and create bond and social attraction among members [45] . It can significantly influence the degree of information contribution in an online community [32] . Therefore, as an identity information, reviewer self-image may positively influence the perception of review helpfulness.
Several studies have examined the influence of reviewer identity disclosure on the perception of online review helpfulness, reaching inconsistent conclusions. Some [16] found that disclosure of reviewer identity can increase review credibility and therefore review helpfulness, while others [1, 43] did not find a significant impact. Among these studies, two [16, 43] considered availability of reviewer's real photo as a component of reviewer identity information.
Reviewers can upload any chosen image, however, disclosure of reviewer identity only applies to self-image. In other words, all images have a decorative function, while reviewer selfimage provides additional information function. This implies a differential effect between reviewer self-image and other types of image. As a result, reviewer self-image may have a stronger effect on review helpfulness compared with other types of images. We test the following: H1(a). Availability of reviewer profile image has a positive effect on review helpfulness.
H1(b).
The effect of reviewer profile image on review helpfulness is differential across various types of images. Compared with other types, reviewer self-image has a stronger effect on review helpfulness.
Review attributes and their interaction with reviewer profile image
Three commonly examined review attributes that influence review helpfulness are review length, rating valence, and review equivocality/extremity (Table 1) . Therefore, we control for these review attributes when examining the impact of reviewer profile image on review helpfulness and explore their potential moderating effect. We suggest that reviewer profile image may interact with review attributes, resulting in a stronger effect on review helpfulness in certain configurations of review attributes.
Review length
Review length or depth is defined as the length of information provided in a review. More detailed reviews are more diagnostic and therefore more useful in a decision-making situation [25] . These reviews assist consumers with their decisions by decreasing the decision uncertainty. Prior research suggests that review length enhances the information diagnosticity and review helpfulness by offering explanation and textual information [1, 6, 34, 43] and signaling higher quality reviews as the length implies higher level of effort invested by the reviewer [4, 16] .
Review length may moderate the effect of reviewer profile image on review helpfulness.
Reading longer reviews require more intensive information processing and cognitive effort, thus increasing the reading difficulty. Some readers do not read all the textual information when the text is long [44] . Images, serving a decorative function, can have a positive effect on readers' motivation and interest to continue reading [30] . They can also create positive emotions that enhance cognitive abilities and lead to successful information processing when the task is complex [49] . Studies on learning environment have found that decorative images can reduce the perceived difficulty of the content [30] . Therefore, review length may moderate the effect of reviewer profile image on review helpfulness. We expect the impact of reviewer profile image to be stronger for longer reviews due to their higher level of reading difficulty and cognitive effort needed. We test:
H2(a).
Review length moderates the effect of reviewer profile image on review helpfulness. The effect of reviewer profile image on review helpfulness is stronger for longer reviews than shorter ones.
Review valence
Online reviews are often associated with an overall rating. Review valence (star rating, usually ranging from 1 to 5) is the evaluative direction of a review [40] . It refers to the positive, negative or neutral value associated with the review content [6, 11, 15] . Rating valence affects review helpfulness, but previous studies have suggested inconsistent results for the nature of this relationship [28] . Pan and Zhang [37] have reported a significantly positive relationship between valence and review helpfulness; whereas Racherla and Freiske [43] found this relationship to be significantly negative. Some studies (i.e. [6] ) have found evidence of confirmatory bias suggesting that consumers look for reviews that affirm their decision. Others have reported evidence of negativity bias [8] , which emphasizes the importance of negative reviews compared to positive ones.
Review valence may interact with the effect of reviewer profile image on review helpfulness.
Psychology and WOM literature suggests that people are drawn to and put more emphasis on negative information compared to positive one [27] . Negative information is often given greater weight in decisions and negative reviews tend to be more influential [2, 6, 38] . Positive reviews, on the other hand, receive less attention and readers tend to quickly scan through them without fully comprehending the embedded information. Therefore, reviewer profile image may enhance the diagnosticity of positive reviews by attracting reader's attention and evoking interest in the content.
We test:
H2(b).
Review valence moderates the effect of reviewer profile image on review helpfulness. The effect of reviewer profile image on review helpfulness is stronger for reviews of higher valence than those of lower valence.
Review equivocality
Review equivocality differentiates extreme and moderate reviews. A very low rating (i.e., one-star in the scale of 1-5 stars) or a very high rating (five-star) reflects review extremity; while a three-star rating is considered to be equivocal. An equivocal rating could either reflect a truly moderate review (indifference), or a series of positive and negative comments that cancel each other out (ambivalence) [34] . The relative diagnosticity or helpfulness of extreme versus moderate reviews has been empirically tested. Forman, Ghose and Wiesenfeld [16] have reported a negative relationship between review equivocality and helpfulness. Equivocal reviews are less informative as they contain unclear information and provide limited guidance to readers in their decision making.
The impact of review equivocality on review helpfulness could interact with reviewer profile image. Equivocal reviews attract less attention as they are less informative compared to their counterparts. Reviewer profile image in this condition might draw attention to and points out the importance of such reviews, enhancing their perceived helpfulness. Equivocal reviews represent indifferent or ambivalent opinions, being more difficult to process and interpret. Therefore, reviewer profile image, due to its decorative function, may motivate reading and reduce the difficulty of information processing [30] . We suggest that the impact of reviewer profile image is stronger for equivocal reviews. We test:
H2(c).
Review equivocality moderates the effect of reviewer profile image on review helpfulness.
The effect of reviewer profile image on review helpfulness is stronger for equivocal reviews. 13 
Research method
For the purpose of this research, online reviews of mobile gaming applications from Google Play (http://play.google.com) were collected. Google Play is a central application platform for the Android operating system, where consumers can discover, evaluate, purchase/download and review mobile applications. The single pool of reviews on Google Play plays a vital role in consumer decision making when purchasing or downloading gaming apps [58] .
To ensure review quality, Google Play requires users to register and download the app before a review can be posted. App reviews are located under the app description and can be displayed based on their helpfulness, rating or posting date. Reviews consist of reviewer information such as reviewer name and image, review date, review content, and rating. When the reviewer profile image is not available, a standard user profile picture is presented. Figure 2 shows a screen shot of reviews at Google Play. After reading a review, users can choose to vote whether it is helpful. Based on user votes, Google Play ranks the helpfulness of a review. Table 2 ). The sample represents a variety of mobile gaming apps in terms of their popularity, average rating, number of total reviews and price. To collect a representative sample from the large number of posted reviews, we started from the most helpful one and collected every 5th review based on their helpfulness ranking to the end, or until three hundred (300) reviews from each application were collected (representing its 1,500 most helpful reviews). This was done to ensure a sample with meaningful helpfulness ranking, i.e. reviews that are actually read and evaluated by consumers. Readers do not read all reviews, but only a limited number of them. When a large number of reviews are available, many are left unnoticed. As suggested by Cao, Duan and Gan [3] , reviews with the helpfulness ranking below a certain number are not consulted and evaluated by readers and therefore, their ranking order may not indicate differences in review helpfulness. When a large number of reviews were available for an app, we collected data representing its 1,500 most helpful reviews because (1) 1,500 reviews provide a rich and sufficient review depository for readers to satisfy their information need; and (2) the significant data quality deterioration, often observed between the 1,300th and 1,500th helpful reviews, makes the legitimacy of helpfulness ranking for data beyond the top 1,500 helpful reviews a realistic concern. As Candy Crush Sage was by far the most popular game and had a much higher number of installations and reviews compared to others, 500 reviews from this application were collected (representing its 2,500 most helpful reviews). A total of 2,178 reviews were collected for the analysis. The gathered data for each review instance included: the review helpfulness rank, review rating, review date, review content, reviewer name, gender, availability and type of reviewer profile image.
[Insert Table 2 Here]
To test hypotheses H1(a) (i.e. the impact of reviewer profile image on review helpfulness), we examine the following:
where is the helpfulness ranking of review i for product p (a reverse measure of review helpfulness with the value of 1 indicating the most helpful review), represents the availability of reviewer profile image with the value of 1 for reviews with reviewer profile image and 0 otherwise, ℎ is the review length measured by its word count, is the review rating valence, is the review equivocality with the value of 1 for reviews of rating 3 and 0 otherwise, is the average rating of an application, is the total number of reviews for an application, indicates the gender of reviewers with the value of 1 for females and 0 
where indicates the availability of reviewer self-image with the value of 1 for reviews with reviewer self-image and 0 otherwise, and shows the availability of a family image with the value of 1 for reviews with reviewer family image and 0 otherwise. The estimations of 2 and 3 are used to evaluate H1(b).
To test H2(a), H2(b) and H2(c) (the interaction effect of review attributes with reviewer profile image), we examine:
The estimations of 4 , 5 and 6 are used to evaluate H2(a), H2(b) and H2(c), respectively. Table 3 reports the descriptive statistics, including mean and standard deviation for all variables and their Pearson correlation coefficients. As illustrated in Table 3 , thirty-five percent of reviews in our sample contain reviewer profile image. The average review length of our sample is 25.74 words. The average rating is 2.84. The average of is .12, indicating that about 12% of review ratings are of the value 3. There were thirty-six percent female and sixty-four percent male reviewers. A large portion of reviewers (84%) use legitimate names.
Results and discussion
[Insert Table 3 Here]
We performed several diagnostic checks to ascertain the stability of our analysis and results.
As a result, we accounted for heteroscedastic error distribution and calculated heteroscedasticityconsistent standard errors for all of our models [21] . Table 4 [Insert Shown in all models, the relationship between ℎ and is significantly negative. This shows that the review length enhances review helpfulness. The significant negative estimation of indicates a positive relationship between rating valence and review helpfulness. This result is consistent with that of previous study [37] . The association of with is significantly positive, demonstrating that review equivocality reduces review helpfulness.
H2(a), H2(b) and H2(c), i.e. the interaction effect of reviewer profile image with review attributes, are tested separately under models 5 to 7. To determine whether the findings hold when they are jointly tested, we pool all interaction terms in model 8 (Table 4) We performed various robustness checks to verify our findings. For example, to test whether the relationship between reviewer profile image and perceived review helpfulness varies for different products (paid vs. free or popular vs. unpopular apps), sub-samples based on product characteristics were created. We also created two sub-samples to test whether sampling the top 1,500 helpful reviews, when a large number of reviews are available, introduces bias in our results. One subsample included reviews from the four less popular gaming apps, representing the entire review sequences, and the other consisted of reviews from the five more popular gaming apps, covering the 1,500 most helpful reviews (with the exception of 2,500 reviews for Candy Crush Sage). Analysis was conducted using these sub-samples of reviews. No major difference was identified and main effects remained the same.
Conclusions
Online reviews have received a considerable interest from researchers [28] , but very few have investigated the impact of images on online review helpfulness. This research aims to examine the importance of reviewer profile image and understand the way it affects consumer evaluation of review helpfulness. After controlling for review attributes, we have shown that the presence of reviewer profile image enhances consumer's perceived value of an online review.
To explain the nature of such influence, we consider two functions for reviewer profile image based on information systems, psychology and individual learning literature: 1) the decorative function of reviewer profile image that adds to the value of a review by attracting attention and creating affective responses; and 2) the information function of reviewer self-image that provides reviewer identity information. Results indicate that the differential effect of image types is insignificant and all images have a similar influence on the perceived helpfulness of a review.
Reviewer self-image, the only image type associated with reviewer identity disclosure, does not differ from other types of images in enhancing perceived review helpfulness. Therefore, the impact of information function of self-image is not significant in our sample. Reviewer profile image contributes to perceived review helpfulness mainly through its decorative function.
Our findings in relation to review attributes are largely consistent with previous research [19, 34, 37] . Helpful reviews tend to be longer, less equivocal, and more positive. We have tested the potential interaction effect of review attribute and reviewer profile image. Results show that the relationship between reviewer profile image and perceived review helpfulness is moderated by review length, but not review valence and equivocality. As expected, the impact of reviewer profile image is stronger for longer reviews compared with shorter ones.
Theoretical and managerial implications
This paper has a number of theoretical and managerial contributions. Our results add to the empirical research on online review helpfulness. To our knowledge, this research is the first to introduce and systematically examine the role of reviewer profile image in enhancing review helpfulness. It explains the impact of reviewer profile image by exploring its two potential functions and interaction effect with review attributes. Different from prior studies that only consider the information function of reviewer self-image, our results from cross-image-type analysis illustrate the importance of reviewer profile image in providing aesthetic appeal (the decorative function). Our findings contribute to the decision-making literature in several ways. Drawing on IS, information processing, marketing and individual learning theories, it enriches our understanding of attributes that affect consumer evaluation of reviews. It stresses the importance of images in information processing and perception of information helpfulness. It also highlights the potentials of decorative images, unrelated to the content, in meeting information requirements of users, simplifying comprehension of content and enhancing decision making, particularly when large amount of textual information is presented. The two functions of visual elements can be applied to information processing in other contexts.
This paper is one of the very first studies in this line of research that draws data from mobile applications product category. Prior research on review helpfulness has been mainly based on data collected from Amazon.com. A new product category not only enriches the sample variety, but is also necessary to enable generalization of suggested theories. Mobile application is a fast moving market with its value being estimated above US$50 billion in 2013 [19] . This is an important product category which is highly influenced by online reviews.
Our findings also have interesting implications for retailers and review platforms that aim to offer helpful content. By understanding the type of information that consumers desire and find useful, retailers can be more efficient in their communications and improve the design of their retail environment and review systems. For example, many online review platforms have not been designed to allocate a space to reviewer profile image. Although this allows display of an optimal number of reviews on the screen, we suggest that images can play an important role in the way review content is read, perceived, and processed. In light of our results and also advances in image mining techniques, review systems should capitalize on promoting reviewer profile images. We found that presence of reviewer profile image, with no differentiation among image types, results in higher perceived helpfulness of a review. These platforms can therefore encourage reviewers, particularly those who tend to write relevant and accurate reviews, to post an image of their choice.
Images could also be treated as an added variable to rank and display reviews with similar helpfulness votes. The results of this research can be utilized to develop better decision support systems that provide more selective information and enhance decision-making. A more sophisticated application of this concept could be extended to product recommender systems to automatically pull out the suggestions made by helpful reviews. Furthermore, recognizing influential reviews can help retailers predict the market and even adapt their product features. Finally, by identifying the content that is more likely to be ranked as helpful, businesses can act in a proactive and timely manner to address any undesired issue. This can be particularly of great interest in platforms where they can reply to each individual customer review.
Limitations and further research
This research has several limitations and suggests further research directions. 
